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(57) H3o6peTewwe othocmtc* k peMOHTM0-n30- 
' /iHUwowHbiM pa6oT3M o6c3Ahux koaomh ne<J>- 

Tefa3dBbix ckbbxmh aa» BOCCTaHOBneww* *x 
repMCTMHMOCTn. Ue/ib - noawiueH*e HaAexno- 
cr*4 ycTaHOBkw MfiTa/wivmecKoro n/iacTwp* 
(MP). B KOpnyce ycTpoftcrea yCTaHoa/*enbi 
3/ieKTpoABwraTenbc peAy^ropoM. rwAPOMacoc 
n rwApouM/imiAP c rio/»bJM nopLuneM m wto- 
kom. llOA ^ n Ma ea "Y xopnyca yCTaHOB/ieHa 
paCKatwaawmas ro/ioaica (PQ. B nw>KH<?tfi mc- 



TM KOpnyca C B03MO*HOCTbK> B3aMMOAeMCTBMfl 

c Mil pa3Memen ynop c xcbctko CBR3aHHWM c 
hvim npwaOAOM ero ocesoro nepenemeHHfl. 
HaA Pr pacno/io*eH AopmipyiomMfl Konyc. 

yCTaHOB/ieMHUft Ha lllTOKe C B03MOXHOCTbK> 

B3anMOAeviCTBvt» c Mn. npMBOA nepeMeme- 
hmp ynopa Bwno/iHen 8 BKAe AH<P0epenuManb- 
Horo nopujHU. ycTaHOG/ieMMoro b Kopnyce m 
o6pa3yK>mero c ero CTemtaMvi A»e K3Mepw. 
OA«a m3 icaMep runpaBAMHfiCKw CB*3aH3 kbhs- 
/iom c no/ioCTbK) MarMeraHMR, a Apyaa - APr 
ruM KfiHa/ioM c nonocTbio ec?.cbJBaMM» 
rviAponacoca. Me>KAy co6ort xaMepw cs«3aHbi 
KaHanoM c pacnonoxeHNbiM e hcm o6peTHWM 
K/ianaHOM co' ujtokom. KoHyc, npoxoA" "O Mn, 
AetJ>opMMpyeT ero a mm/wmaP h npw*MMaeT k 
peMOHTMpyeMow Tpy6e. PlepeMeiuaeMafl 
ac/ieA 3a KonycoM PT co3Aae r AonomwTe/ib- 
MyK) n/iacTwsecKy»o Ae<t>opMauwK>. flpn aoctm- 
xehUM aepxHero no/TOxeHMft cbowm 
topuom B03Ae^CTByet na iutok icnanana, koto- 
putt oTKpbiBaer AocTyn pa6onew 3khakocti* m3 
KaMepu M3A nopuiHeM no icana/iy b no/ioctb 
BcacbifiaMMa rirfAPOHacoca. KoHra<THafl n/io- 
maAfc h yAepxwaaiomee yen/me Mfl na CTeHKe 
o6c3ahovi KO/iOHMbi AOCTaTOMHbi A"« eroyAGP" 

>K3HM9 . 1 Mn. 
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l43o6peteHne othochtch k ycrpo^cTaaM 
•A/ia peMOHTHo-n30/iHUMpHHb«x pa6oi o6ca/i- 

HWX KO/IOHH He4>TCra30BWX CKB3XHM C MeAbK) 
BOCCTB H0BA6K VIPI HX repMeTMHKOCTM. 

Ue^bto M3o6peT€KM« flB/iRercfl noobiuie- 
Hkte HaA^HOCTM ycT3H0Bicvi Mera/innnecKoro 
n/iacTbipfl. 



Ha MepTe)*<e cxeMarwHHO M3o6pa^ceH0 
npeA/iaraeMoe ycTpo^CTBO a^p peMonra 06- 
caAHOrt KO/iOHHbt, npoAonbMWM paspe3- 

B unnnHApnHBCKOM Kopnyce 1 vcTpoaci- 
B3, cnycicaeMoro b cKBa>KMHy na Ka6ene 2. 
pacno/ioxen a/ieKipoABuraienb 3 c peAy* T o~ 
pOM 4. AayxnnyH*epHbt* tmaPOhbcoc 5 c eca- 
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cbiBa»omviMw 6. HarHeTaie/ibHbiMn 7 w peAy«- 
Uviohhwm 8 KiianaHaMW. oiapoum/iuhap 9 c 
no/ibiM nopumeM 10 vt qitokom 1 1 , AM(t><t>epeH- 
unanuMwrt nopuuenb 12, *B/iaK>mn*cfl npHBO- 
AOM oceaoro nepeMetueHMs ynopa 13. w 

*eCTKO C HUM C8ft33HHUM, AOPHvipyKJlUMVI KO- 

nyc 14 c noAnpyxuHeHHWMM n/iaBa*omnMvi 
n/iaujKaMM 15. pacKaTweatoman ro/ioBxa 16 m 
npoAOHbHO-ro^pvipoaaMMbiPt MeTan/WMecicviw 
anacrwpb 17. Pa6osiie no/ioc™ ruAPOUnnnn- 
Apa 9 m nonoro nopumR 10 rMApaBAUMecKw 
C8$i3aHbi MexAy co6oa no icana/iy a. xepe3 hoa 
opyjKvtHeHrtww aonOTHMK-nepeKfiioMaTenh 18, 
KaMepa, o6pa30B3HHaa ctckiomm jcopnyca m 
AH<J><J>epeNUwam.HbJM noptUHeM 12, n*ApaBnn- 
seCKw CBA33HS no KanaAyJc noAocibio Harne- 
T3HMH rMApoHacoca. 

Apyra» KaMepa, o6pa30B3HHaa CTewxaMM 
Kopnyca n Aw<M >e P eKl * via,,bMb,M nopwHeM. 
ruApae/MMecKw CBJuana c nonocTbK) Bcacbiaa- 
HWfl rviAPOHacoca K3K3AOM#. 

B Aw4><j>epeHuvianbHOM nopume aa« cba- 
3*o6evix KaMep awno/meM xanan c axcwa/ibHO 
pacnono)«eHHWM o6paTHWM KAanaHOM 19 c 
BwcTyrraioimdM M3 xopnyca ujtokom. B ucxoa- 
hom noAOxenvui xnanaH 19 3axpbiT m pasAe/ia^ 
eT icaMepWi o6pa3oaaHHbie 

AwijHfrepeMUManbMUM nopujneM 12 co cienica- 
wHKopnyca. BHyTpeHMfln noAocTbycTpoflCTaa 
aanorwena- paSoMefc ttwnicocTbio h cxOMneH- 
cwpoeOHa c BKeiuHew cKaaxwHHoa cpeAOw 
3fl3CTWHHUM icoMneHcaiopOM 20* AopMMpyio- 
*U«ft xcwyc 14 m pacKaTbiBaK>ma« roAOBica 16 
yCTaHOBiieKbi na KOHne nonoro uiioxa 1 1 . npw 
3TOM;t)apicaTW8aioiMa« ro/iOBxa KuneMaTviHe- 
cicvi CBflaana c 3ne<TpoABvir3Te^eM 3 Mepe3 
TanecKonMHficicviM Ban 21 xopnyca, ycTanoB- 
newnuft Haqnopax xgseHvta e nonoM unoKe 11, 
nopaiHe 10.CB«3aHKbiii C hmm bba 22 m nnawe- 



ca nocTynaeT d kSMepy hsa A*<J>4>epeHUwa/?b- 
hum nopujHeM 12 w paSoMee Aaa/ieHne nepes 
ynop l3yAep*wBaeT npoAO/ibMO-ro<t>pi*pOBaM- 
nuvi MCTan/iMHecKM^ nAacTwpb 17. flpn 3tom 
5 o6paTHbiC* ttfianan 19 aanpuT. 

nocne AocTM^Kenun Heo6xoA»*Moro Aaa^e- 
HMn noAnpyxuHeHHbiki sonoTHwx-nepexmoMa- 
Te/ib 18 nepeMecTMTCfi bhws ao ynopa. 
oTKpwBaa AOCTyn pa60Mert >kmakocth no K3H3- 
10 ziyanoA nopiueHb 10 rnAPOi*wi>iHApa 9. 

£lopHnpyK>iAM^ Konyc 14, npoxoA* no 
nnactbipio 17, 4>opMupyeT ero e mmamhap m 
npwaoiMaeT x peMOHTMpyeMO* Tpy6e. a ero 
n/iaaaioiune nnauixw KanwOpyioT. co3AaBa*i ra- 
15 paHTwpoBaHHbiii MaTar. OepeMemaeMafl acneA 
3a AopHHpywiuwM KOHycoM 14 pacicarbiBaio- 
maR ro/iOBKa 16 co3AaeT AononHwre/ibHyxa 
nnacivmecKyio Ae^opMauvtK) n/iacrwpR 17 no 

M3Kp0~ W MMKpOHepOBHOCTRM BMyTp6HH8J^ 

20 'CT6HKM o6caAH0i?i KonOMhw h ynposMner ho- 
eepxMocTHwvi caoC* BKyTpeH«e« noeepxHocru 
n/iacTbip* 17. npn AOCTwxeHnw aepxHcro no- 
no>KeMwn AopHMpywiuan ro^osKa 16 cbomm 
topuom BosAe^cTByeT Ha ujtok Kiianana 19, 
25 icaTopwfi OTKpwBaeT AOCTyn paSo^e* jkma^o- 
ctm w3 K3Mepw HaA A^^peHuwa/ibMbJM nop- 
uineM 12 no xaHa/iy 4 b no/iocTb BcaCbiaaHM* 
r^APOHacoca. 

B 3tom nO/ioxceMMw KOHTanTH3fl nnomaA^ 
30 n yAep)KMBaiouiee ycwnwe nnacTUPR 17 «a 
ctenKe o6caAHOfl koaomhw AOCTaTOHMbi aa« 
eroyAep>KMBaHviR m Am>^P^ H ^ ManbHb,fl nop ^ 

UJeHb 12 BMCCTB C AOpHWpyiOmWM KOMycOM 14 

m pacxaTWBaioiMe^i tohobkom 16 nepeMecTMTCP 
35 BBOpXt o6ecneswaau no/iMbi* wx bwxoa vis n^a- 
CTbipfl 17. 

floc/ie 3aoepweHi4q pa6oTU noyctaHOBKe 
nnacTwpft 17 3/ieKTponpMBOAOM 3 oSecneMH- 
Baercfi bcBo6oxcAeHMe xopnyca npw6opa ot 



^^,7"i'c^m«K .WoAOM a»v» » ^Hcnop™pverc «a oo.epx»ocT b 

Hit* 3axDenneHwn ycTpoftCTea b ko/iohhc hscoc m rwAPouvm » ' " vrTAHOa . 

ycxpo^ao p 3 60TaeT oieAV^^M o6pa- 50 ^ 1 ^^ c U 9 SSS^O aaa.MoAePi- 

ctBMfl c MeTaA/WMecKMM n/iaCTwp€M ynop. ot- 
AMMaiomcecR TeM. mto, c uenbio noswtue- 
hvi* H3A6KHOCTI4 ycTanOBKM MeTB/i/ivmeticoro 
55 nnacTup». oho cnaBxceHO 3KecTKO cwfl33HHbiM 
c ynopoM npMBOAOM ero oceeoro nepeMeme- 
hh« m pacnono)KeHHMM hsa pacKaTyfiatomeft 
ronoBKoft AopHnpyiomuM KOHyCOM, .ycTaHoa- 
neHHUM na tuTOKe ruApouwnMHApa c bo3mo>k- 



30M, 

Ha MHTepsane npoBeAenun peMOH-mo- 
MsoanuMOMHUX pa6oT no Ka6enio 2 BK/irfwaei- 
csk 3/ieKTpoABviraTe/ib 3. xoiopbivi Mepe3 
3iccueHTpwK23 npwBOA^T b AeftciBwe nnyHKC- 
pw rviAPOHacoca 5 n oAMOBpeMenHO bo Bpame- 
H »e Mepea bbdu 21 m 22 p3CKflTUB3K)UWK) 
ronoaicy 16. nepuonasanbHO icopnyc 1 npn6o- 
pa 33»K0pwiBaeTc« a xo/iOHHe Tpy6. a 3aieM 
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nnacTbipeM, ea/i icopnyca KMHeMaTM^ec km Can- 
aan c anecrponpwBOAOM. npMBOA oceeoro ne- 
peMemchMn ynopa BunoyiMCH b ewAe 
AM^epewuMaiitHoro nopuiMn, ycTaHoe/ien- 
rtoro b icopnyce m b6pa3yK>mero c ero eremca- 
mm A»e Kanepw, rv\j\paBi\mecKvt CB*3aMHbie 
Me^Ay co6o» KananoH c pacng/io*eHHWM b 



H6M 06p3THUM K/ianaMOM CO UITOK0M. HPW 
3TOM OAH3 H3 K3Mep rMAp3BHV1MeCKM CB«33Ha 

c no/iocTbK) nar MetaMMfl. APyra» ~ c no/iocibio 
BcacMBaHMn ruAponacoca, a AopHwpyiomMM 
Konyc yctaMOB/reH c B03MO*tKOCTbio b33mmo- 
AewdBna b BepxHeM nonoxeHww co lutokom 
c6paxMoro K/ianaMa. 
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Co ct 8 bm Te/i b H.neBKoesa 
Pe^krop^ K),CepeA3 ' Texpen M.Mopre*Tan Koppeiaop MJUmhh * 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 6, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydrauhcally 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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